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2-Substituted 4-amino-6,7-dlmethoxyqu!nollnes. 
• * 

<57) Novel derivatives of 4-amino-6.7-dirnethoxyquinoline are 
disclosed as regulators of the cardiovascular system, in parti- 
cular as antihypertensive agents, which have the formula: 




O where R is a dialkylam^r.o. oiperidino or 6,7-dimethoxy* 
Q -1,2,3,4-tetrahvdroisoauinoh2-yl- group, or a piperazino 
£^ group optionally suostituteo .n the 4-position by an alkyl, aryl, 
aromatic heterocyclic, acy. .\ -substituted carbamoyl or esteri- 
Q Ned carboxyi ijroup. Freoaration of such compounds by cycli- 
Q sation of N-MR-suDstitutec-ethylidene>-2-cyano-4,5-dimeth- 
oxy -anilines and by appropriate treatment of the compound in 
which R is ciii v.nsuostitutec operazino group, is described. 
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This invention relates to therapeutic agents which are novel 
derivatives of 4-amino-6, 7-dimethoxyquinoline. Such compounds are 
useful as regulators of the cardiovascular system and, in 
particular, in the treatment of hypertension. 

The novel compounds according to the invention are those 
having the formula:- 




NH 2 



and their pharmaceutical^ acceptable acid addition salts, wherein 
R is -Ntej--^ alkyl) 2> piperidino, 6, 7-dimethoxy-l f 2,3,4-tetra- 

hydroisoquInol-2-yl or a group of the formula -l/ \-Y where Y 

W 

is H, C^Cg alkyl, aryl, C^-C^ alkyl substituted by aryl, or a 
nitrogen-containing aromatic heterocyclic group attached to the 
adjacent nitrogen atom of the piperazinyl group by a carbon atom, 
or Y is selected from 

(a) -COR 1 where R 1 is ^-Cg alkyl, C^-C^ alkyl substituted by 
aryl, Cj-C^ cycloalkyl, (Cj-Cg cycloalkyl) methyl, aryl, styryl or 
a heterocyclic group; 
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(b) -CONHR 2 where R 2 is Cj-Cg alkyl, aryl, Cj-C 4 alkyl 
substituted by aryl, (C 2 -C 4 alkeuyl)methyl, Cj-Cg cycloalkyl or 
(C 3 -C 6 cycloalkyl) methyl; and 

(c) -COOR 3 where R 3 is C^Cg alkyl, Cj-C^ alkyl substituted by 
aryl, ^-C^ alkyl substituted other than on an o< -carbon atom by 
hydroxy, C 3 -Cg cycloalkyl, (Cj-Cg cycloalkyl)methyl, (C 2 -C 4 
alkenyl) methyl, or aryl. 

The preferred aryl groups are phenyl and naphthyl, and said 
phenyl group can be substituted by, for example, 1 or 2 
substituents each selected from halo, CFy C^-C^ alkyl and C^C^ 
alkoxy, or by a single methylenedioxy group. 

"Halo" means F, CI, Br or I. 

Alkyl, alkoxy and alkenyl groups can be straight or, when 
appropriate, branched chain. Preferred alkyl groups have 1 to 4 
carbon atoms. 

Pharmaceutically acceptable acid addition salts of the 
compounds of the invention are those formed from acids which form 
non-toxic acid addition salts containing pharmaceutically 
acceptable anions, such as the hydrochloride, hydrobromide, 
sulphate or bisulphate, phosphate or acid phosphate, acetate, 
maleate, fumarate, succinate, lactate, tartrate, citrate, 
gluconate and p-toluenesulphonate salts.' 
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phenyl, £-fluorophenyl, methyl, cy c lop ropy line thy 1, cyclopentyl, 

styryl, 2-naphthyl and 2-quinolyl. 
2 

5 Examples of R include phenyl, cyclopropylmethyl, benzyl, 

n-propyl and allyl. 

Examples of R 3 include ethyl, -CH 2 CH(CH 3 ) 2 , -CH^CH^fOH) , 
cyclopropylmethyl, £-f luorophenyl, benzyl and -CH^.CCCH^^CH^. 
When Y is said nitrogen-containing aromatic heterocyclic 



10 group, this includes, for example, the following 




N-N N_ N M 

-o . •<>■" ■ -co • 

-n . -CO - -CO 

S i , 
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The compounds of the formula (I), can be prepared as follows:- 
(1) An K-(lR-substituted-ethylidene)-2-cyano-4,5-dimethoxy- 
aniline (II) may be cyclised to form the correspondingly 
substituted 4-amino-6,7-dimethoxyquinoline (I):- 




The cyclisation can be carried out using a Lewis acid, e.g. 
zinc chloride, or a base, e.g. lithium dii6opropylamide (LDA). 
Zinc chloride is preferred when R is said tetrahydroisoquinolyl 
group or an N-aralkyl-piperazino group. The reaction with zinc 
chloride is typically carried out by heating the reactants, 
preferably at reflux, in a suitable organic solvent, e.g. 
dimethylacetamide for up to about 4 hours. The reaction with LDA 
is typically carried out at low temperature (e.g. -70°C) in a 
suitable organic solvent, e.g. tetrahydrofuran, following which 
the reaction mixture is allowed to warm to room temperature. In 
some cases using LDA, heating may be necessary to complete the 
reaction. The product can then be isolated and purified 
conventionally. 
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The compounds (II) are obtainable conventionally as is 
illustrated in the following Preparations, Typical methods are 
outlined as follows :- 

(a) For compounds where R is as defined above 
5 except for unsubstituted piperazinyl (Y = H):- 




(b) For compounds in which R is unsubstituted piperazinyl:- 
* 

°V/y ^2 CH 3 C0-/ \l-C0CF 3 /B0Cl CH 0 / \ 



■XX 



\ / 3' ""•3 3v^v M ^ . N N-COCF. 

CN reflux in CHC1. 




• 3 - CE 3 0^^ CN CH 3 



NaOH/CH 3 OH, 
room temperature 



V 



CH,0 / \ 

NH 



CH„0 



xxx v 
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(2) The Compound in which R is -N^ ^ NH can also be prepared by 



debenzylatiou of the corresponding 4-benzylpiperazin-l-yl 
compound, itself preparable via route (1)' above* This can be 
carried, out conventionally using, e.g., H 2 over a Pd/C catalyst. 
(3) Compounds in which Y is -COR 1 can be prepared, as follows 




Q is a facile leaving group, preferably CI. 

The reaction can be carried out conventionally. When Q is 
CI, the presence of a tertiary amine acid acceptor such as 
triethylamine is desirable. Generally, heating is unnecessary. 
Typically the react ants are stirred together in a suitable organic 
solvent, e.g. chloroform, at 5-10°C for 1-2 hours. The reaction 
mixture can then be allowed to attain room temperature and the 
product isolated conventionally. 

(4) Compounds in which Y is -CONHR can be prepared as follows:- 
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2 

When an isocyanate R .NCO is used, the reaction can again be 

carried out conventionally, e.g. by stirring the reactants 

together for a few hours (e.g. 3-6 hours) in a suitable organic 

solvent, e.g. chloroform. Heating is again generally unnecessary; 

the product can be isolated routinely. 

2 

When a carbamoyl chloride R .NHC0Cl*is used, this may be 
generated in situ by the action of phosgene on the amine R 2 .NH 2 as 
its hydrochloride salt in the presence of an acid acceptor such as 
triethylamine in a dry, cooled organic solvent, such as chloroform 
at -40°. After allowing this to warm to ambient temperature and 
removing excess phosgene, a solution of the piperazino-quinoline 
in the same solvent is added slowly with cooling, the mixture 
stirred until reaction is complete and the product isolated 
routinely. 

(5) Compounds in which Y is -CO0R can be prepared as follows:- 




where Q is a facile leaving group, preferably CI. Typically the 
reaction is carried out by stirring the reactants together for a 
few hours in a suitable organic solvent such as chloroform, 
preferably, when Q is CI, in the presence of an acid acceptor such 
as triethylamine. Heating is not generally necessary,, and the 
product can be isolated in a routine manner. 
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(6) Compounds in which Y is said nitrogen-containing aromatic 
heterocyclic group can be prepared as follows 




where Q is a facile leaving group, preferably CI. The reaction is 
typically carried out by heating the reactants, preferably under 
reflux, in a suitable organic solvent, e.g. ji-butanol, for up to 
about 24 hours, after which the product can be isolated 
conventionally. 

Certain compounds of the invention can be converted to other 

compounds of the invention by conventional means, e.g. a chlorine 

substituent on an aromatic heterocyclic group Y can be replaced by 

a phenoxy group or an amino group by reaction with phenol or an 

amine, respectively, under conditions well known in the art, and 

3 

an alkenyl-methyl group R can be converted to a 
hydroxyalkyl-methyl group by treatment with concentrated sulphuric 
acid, as is also well known in the art. 

The pharmaceutically acceptable acid addition salts of the 
comounds of the formula (I) can be prepared by conventional 
procedures, e.g. by reacting the free base with the appropriate 
acid in an inert organic solvent, and collecting the resulting 
precipitate of the salt by filtration or by evaporation of the 
reaction mixture. If necessary, the product may then be 
recrystallised to purify it. 
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When Che compounds of the invention contain an asymmetric 
centre, the invention includes both the resolved aud unresolved 
forms. Resolution of optically active isomers can be carried out 
according to conventional prior art metho'ds. 

The antihypertensive activity of the compounds of the formula 
(I) is shown by their ability to lower the blood pressure of 
conscious spontaneously hypertensive rats and conscious renally 
hypertensive dogs, when administered orally at doses of up to 5 
rag/kg. 

The compounds of the formula (I) and their salts can be 
administered alone, but will generally be administered in 
admixture with a pharmaceutical carrier selected with regard to 
the intended route of administration and standard pharmaceutical 
practice. For example, they can be administered orally in Che 
form of tablets containing such excipients as starch or lactose, 
or in capsules either alone or in admixture with excipients, or in 
the form of elixirs or suspensions containing flavouring or 
colouring agents. They can be injected parenterally, for example, 
intramuscularly, intravenously or subcutaneously . For parenteral 
administration, they are best used in the form of a sterile 
aqueous solution which may contain other solutes, for example, 
enough salt or glucose to make the solution isotonic. 

Thus the invention also provides a pharmaceutical 
composition comprising a compound of the formula (I) or 
pharmaceutical^ acceptable acid addition salt thereof together 
with a pharmaceutical^ acceptable diluent or carrier. 
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lt also provides a compound of the formula (I), or a 
pharmaceutical^ acceptable acid addition salt thereof, for use in 
treating hypertension in a human being. 

The compounds of the formula (I) and' their salts can be 
administered to humans for the treatment of hypertension by either 
the oral or parenteral routes, and will be administered orally at 
dosage levels within the range 1 to 50 mg/day for an average adult 
patient (70 kg), given in a single dose or up to 3 divided doses. 
Intravenous dosage levels will be 1/5 th to l/10th of the daily 
oral dose. Thus for an average adult patient, individual oral 
doses in tablet or capsule form will be approximately in the range 
from 1 to 25 mg of the active compound. It should however be 
stated that variations will necessarily occur depending on the 
weight and condition of the subject being treated and the 
particular route of administration chosen as will be known to 
those skilled in the art. 

The invention yet further provides a method of treating a 
human being having hypertension, which comprises administering to 
the human an antihypertensive amount of a compound of the formula 
(I) or pharmaceutical^ acceptable acid addition salt thereof or 
pharmaceutical composition as defined above. 

The following Examples illustrate the invention. All 
temperatures are in °C:- 
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EXAMPLE 1 




A solution of l,4-benzodioxan-2-carbonyl chloride (0,75 g) in 
chloroform (10 ml) was added dropwise to a stirred solution of 
4--amino-6,7-dimethoxy-2--(Dipera2in-l-yl)quinoline (1.0 g) in 
chloroform (50 ml) with triethylamine (1.06 g) at 5-10°. The 
reaction was stirred at 5-10° for one hour, then allowed to attain 
room temperature and stirred overnight. The mixture was then 
evaporated in vacuo and the residue partitioned between chloroform 
(50 ml) and sodium carbonate solution (10%, 50 ml). The 
chloroform layer was separated, the aqueous phase extracted with 
chloroform (2 x 50 ml), the extracts combined, washed with brine, 
dried (Na^SO^) and evaporated in vacuo . The residue was then 
taken up in chloroform and chromatographed on silica (Merck 9385, 
60 g) eluting with chloroform/methanol (100:0-^97:3). A solution 
of the purified product in chloroform was treated with ethereal 
hydrogen chloride, evaporated in vacuo and the residue 
recrystallised from isopropanol to give 4-amino-2-[4-(l,4- 
benzodioxan-2-carbonyl) piperazin-l-y 1] -6 , 7-dimethoxyquinoliae 
hydrochloride hydrate (0.28 g), m.p. 201°. 
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Analysis % :- 

Found: C.56.7; H.5.4; N.11.0. 

Calculated for C^H^l^CyHCl.Hy): C.57.1; H.5.8; 11,11.1 

EXAMPLES 2 TO 11 
The following compounds were prepared similarly to Example 1, 
starting from the same quinoline and the appropriate acid chloride 
as indicated. After chromatography, the product was crystallised 
from the solvent shown in each case. 
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EXAMPLE 12 





NH 



m 2 



Phenylisocyanate (1.1 g) was added to a stirred -suspension of 
4-amir40-6,7-dimethoxy-2-(piperazin-l-yl)quinoline (0,72 g) in 
chloroform (25 ml) at room temperature and the reaction mixture 
was stirred for 4 hours. The mixture was; evaporated in vacuo , the 
residue taken up in methanol-chloroform and treated with ethereal 
hydrogen chloride. The crude product was purified by 
chromatography on silica gel eluting with methylene chloride 
followed by chloroform/methanol and then recrystallised from 
methanol/ ether to give 4-amino-6,7-dimethoxy-2-[4- 
(fl-phenylcarbamoyl)piperazin-l-yljquinoline dihydrochloride (0,18 



g), m.p. 235°. 



Analysis Z :- 



Found: 



0,55. 1: H.5.7; N,14.7 



Calculated for C^H^NjO^HCl: 



C55.0; H,5.7; N.14.6. 
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EXAMPLES 13 TO 15 

The following compounds were prepared similarly to Example 

2 

12, using Che appropriate isocyanate R .NCO as indicated, and the 
product crystallised from the solvent shown in each case. 



In Example 13 chromatography was not necessary, while in Examples 
14 and 15 the reaction mixtures were purified as in Example 16, 
i.e. chromatographed as the free base and (in the case of Example 
14) then converted to the hydrochloride. 




2 
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(Aminomethyl) cyclopropane hydrochloride (0.25 g) and 
triethylamine (0.61 g) in P^ -dried chloroform (IS ml) was added 
dropwise to a stirred solution of phosgene in toluene (12. 5* , 2.6 
ml) at -40°. The reaction mixture was allowed to warm to room 
temperature and stirred for 0.5 hours. Excess phosgene was 
removed in a steam of nitrogen then a solution of 4-amino- 
6,7-dimethoxy-2~(piperazin-l-yl)quinoline (0.3 g) in P ? 0 .-dried 
chloroform (30 ml) was added dropwise at 10° and the reaction . 
mixture stirred at room temperature for 1.5 hours. Sodium 
carbonate solution (lOZ, 10 ml) was then added and the chloroform 
layer separated. The aqueous phase was extracted with chloroform, 
the organic phases combined, washed with water, dried (MgSO^,) and 
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evaporated In vacuo. The residue was then taken up in methylene 
chloride and chromatographed on silica (Merck 9385, 85 g) eluting 
with methylene chloride/methanol (100:0-^85:15). A solution of 
the purified product in methylene chloride* was treated with 
ethereal hydrogen chloride, evaporated in vacuo and the residue 
recrystallised from isopropanol to give 4ramino-2-[4-(N-cyclo- 
propylmethylcarbamoyl) piperazin-l-yl] -6 , 7-dimethoxyquinoline 
hydrochloride hemihydrate (165 mg) , m.p. 220-223" (d) . 

Analysis Z ;- 

Found: C,55.6; H.6.5; N.16.4 

Calculated for C^ftOy HC1.0.5 HjO: C,55.7; H.6.8; N.16.3. 



EXAMPLE 17 




4-Amino-6,7-dimethoxy-2-(piperazin-l-yl)quinollne (1.26 g) 
and 2-chloro-4-dimethylanrinopyrimidine (0.76 g) in n-butanol (60 
ml) were heated under reflux for 16 hours. The mixture was then 
evaporated in vacuo , the residue partitioned between chloroform 
and sodium carbonate solution (10%) and the aqueous phase 
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extracted with chloroform. The combined extracts were washed with 
water, dried (ite^SO^) , evaporated in vacuo and the residue 
chromatographed on silica gel (Merck 9385) . Elution with 
chloroform-methanol (100:0 — 95,5) followed by treatment of the 
product with ethereal hydrogen chloride and recrystallisation from 
methanol gave 4-amino-6,7-dimethoxy-2-[A-(4-dimethylamino- 
pyrimidin- 2-yl)piperazin-l-yl]quinoline dihydrochloride dihydrate 
(0.19 g), m.p. 260-263°. 

Analysis 

Found: C,48.4; H.5.8; N.18.9. 

Calculated for C 21 H 27 N 7 0 2 .2HC1.2H 2 0.: C.48.7; H.6.4; N,18.9. 



The following compounds were prepared. similarly to Example 
18, using the appropriate halogenated heterocyclic compound YQ as 
indicated, and the product crystallised from the solvent shown in 
each case. In Example 20 chromatography was not necessary. 



EXAMPLES 18 TO 26 



/ \ 




NH, 



2 
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EXAMPLE 27 

CI 




4-Amino-2-[4-(2-chloropyrimidin-4-yl)piperazin-l-yl] -6,7- 
5 dimethoxyquinoline hemihydrate (0.32 g) , phenol (0.15 g) , 

anhydrous potassium carhonate (0,22 g) and potassium iodide 
(catalytic trace) in 4-methyl-2-pentanone (125 ml) were stirred 
under reflux for 18 hours. Further portions of phenol, anhydrous 
potassium carbonate and potassium iodide were then added thrice at 

10 8 hour intervals, followed by a final 18 hours refluxing. After 
cooling, methylene chloride (50 ml) and methanol (20 ml) were 
added and the reaction mixture filtered. The filtrate was 
evaporated in vacuo and the residue dissolved in methylene 
chloride, washed with water, dried (MgSO^) and evaporated in 

15 vacuo . Chromatography on silica (Merck 9385, 40 g) eluting with 

PLC 35 t 
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methylene chloride/methanol (100:0-* 88:12) followed by treatment 
of the product with ethereal hydrogen chloride and 
recrystallisation from isopropanol gave 4-amino-6,7-dimethoxy- 
2-[4-(2-phenoxypyrimidin-4-yl)piperazin-l-yl] quinoline dihydro- 
chloride (0.26 g), m.p« 199-201° (d). 

Analysis % :- 

Found: C.56.1; H, 5.2; N,15.7 

Calculated forC^H^NgQ^HCl: C,56.5; H,5.3; N,15.8. 



EXAMPLE 28 
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4-Amino-2-{A-(2-chloropyrlmidin-A-yl)piperazin-l-yl]-6.7- 
dimethoxyquinoline hemihyarate (0.2 g) and N-methylcydopentyl- 
amine (0.17 g) in n-butanol (20 ml) were stirred under reflux for 



partitioned between chloroform and sodium carbonate solution (102) 



and the aqueous phase extracted with chloroform. The combined 
extracts were washed with water, dried (MgSO^,) , evaporated in 
vacuo and the residue chromatographed on silica gel (Merck 9385, 
50 g). Elution with methylene chloride/methanol (100.0 ^-85:15) 
followed by treatment of the product with ethereal hydrogen 
chloride and recrystallisation from isopropanol/ether gave 
4-amino-6 , 7-dimethoxy-2-t4-(2-N-methylcyclopentylaminopyrimidin- 
4-yl)piperazin-l-yl]quinoline dihydrochloride sesquihydrate (0.06 
g), m.p. 248-250°. 

Analysis X : - 

Found: C,53.6; H.6.5; N.17.2 

Calculated for C^H^O^HCl.l.SILjO: C.53.S; H.6.8; N.17.4. 



60 hours. The mixture was then evaporated in vacuo , the residue 



EXAMPLE 29 




/ \ 



LDA 




NH, 



7 
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N- [ l-(4-Pheny Ipiperaz in-l-y 1) ethylidene] -2-cyano-4 , 5- 
dimethoxyaniline (2,5 g) in tetrahydrofuran (35 ml) was added to a 
stirred solution of lithium diisopropylamide [from n-butyl lithium 
1.3M in hexane (6.44 ml) and diisopropylamine (1.44 ml)] in 
tetrahydrofuran (5 ml) at -70°. The resulting solution was 
stirred at -70° for 4 hours then allowed to attain room 
temperature overnight. The mixture was poured into ice-water (100 
ml) > extracted with chlof orm (3 x 200 ml) , the combined extracts 
washed with water, dried (Na^SO^) and evaporated in vacuo . The 
residue was taken up in chloroform/methanol, treated with ethereal 
hydrogen chloride and recrystallised from methanol to give 
4-amino-6 f 7-dimethoxy-2-[4-phenylpiperazin-l-yl] quinoline 
dihydrochloride hemihydrate (0.82 g) m.p. 288-290°. 



Analysis 

Pound: C,56.9; H,6.0; N,12.7 

Calculated for C 21 H 24 N 4 0 2 2HC1.%H 2 0: C.56.5; R,6.1; N.12.6. 
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EXAMPLES 30 TO 32 
The following compounds were prepared by Che same general 
.route as in Example 19 , using the appropriate substituted 
ethylidene compound of formula (II), except that in Example 

31 the reaction was completed by heating on a steam bath. In 
Examples 30 and 31, the crude product was purified by column 
chromatography . 




Example 
No. 


R 


Form isolated 
m»p« 


Analysis % (Theoretical 
in brackets) 
C H N 


30 


o 


HCl, 
272-275° 


58.9 6.9 13.1 
(59.3 6.9 13.0) 


31 


/C H 3 • ' 
-N 

\ 

CT 3 


HC1.%H 2 0 
285-288" 


53.8 6.3 14.6 
(53.3 6.5 14.4) 


32 




2HCl.JsH 2 0 
260° 


47.8 6.0 15.1 
(47.5 6.4 14.8) 
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EXAMPLE 33 




N-U-(4-Benzylpiperazin-l-yl)ethylidene]-2-cyano-4,5- 
dimethoxyaniline (13 • 5 g) and zinc chloride (4.86 g) in 
dimethylacetamide (90 ml) were stirred under reflux for lh hours; 
further zinc chloride (0.5, 0.2 g) was added after h and lh hours 
respectively. The mixture was cooled, treated with ether (700 ml, 
2 x 100 ml) and the supernatant discarded each time. The residual 
tar was then treated with sodium hydroxide solution (2N, 100 ml) 
and methylene chloride (100 ml) and the mixture was stirred at 
room temperature for 5 minutes. The organic layer was separated, 
the aqueous phase extracted with methylene chloride and the total 
organic extracts washed with water. The dried (Na 2 S0 4 ) extracts 
were evaporated in vacuo and the brown residue (v% 13 g) purified 
by chromatography on silica gel (Merck 9385, 250 g) eluting with 
chloroform-methanol (100:0—^88:12). A sample of the pure 
product (6.95 g) was taken up in ethanol, treated with ethereal . 
hydrogen chloride and evaporated in vacuo . The residue was 
recrystallised from methanol to give 4-amino-6,7-dimethoxy-2(4- 
benzylpiperazin-l-yl)quinoline dihydrochloride sesquihydrate, m.p. 
260°-263°. 
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Analysis 

Found: C,54.9; H.5.9; N.11.5. 

Calculated for C 22 H 26 N 4 0 2 .2HC1.1%H 2 0: C55.2; H.6.5; N,11.7. 

EXAMPLE 31 

4-Amino-6 , 7-dimethoxy-2-[ 6 , 7-dimethoxy-l,2 , 3 , 4-tetrahydro- 
isoquinol-2-yl]quinoline, m.p, 226-227° was prepared in the same 
general manner as the previous Example using the corresponding 
1- [ 6 , 7-dimethoxy-l , 2 , 3 , 4- te trahydroisoquinol-2-y 1] ethy lidene 
compound except that the crude reaction residue was recrystallised 
from isopropanol. 

Analysis l z~ 

Found: C,66.0; H,6.3; N,10.9 

Calculated for C^H^N^: C.66.8; H,6.4; N,10.6. 

EXAMPLE 35 
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A solution of isobutylchlorof ornate (0.11 g) in chloroform (5 
ml) was added dropwise to a stirred solution of 4-amino-6,7- 
dimethoxy-2-[piperazin-l-yl]quinoline (0.21 g) in chloroform (15 
ml) with triethylamine (0.22 g) at 10°. The solution was then 
stirred at room temperature for 1 hour and sodium carbonate 
solution (10%, 10 ml) added. The organic phase was separated , the 
aqueous solution extracted with chloroform (2 x 15 ml) and the 
total combined extracts dried (Na 2 SO^) and evaporated in vacuo . 
The residue was purified by chromatography on silica gel (Merck 
9385, 25 g) eluting with methylene chloride-methanbl (100:0 ~> 
93:7), followed by treatment of the product with ethereal 
hydrogenchloride and recrystallisation from isopropanol to give 
4-amino-6 , 7-dimethoxy-2-[4-(isobutoxycarbonyl)- piperazin-l-yl] 
quinoline hydrochloride sesquihydrate , m.p. 254-256° (0.065 g). 



C52.8; R.6.9; N,12.2 
C53.2; H,7.1; N,12.4 



Analysis % :- 
Found: 

Calculated for C 20 H 2g N 4 O 4 .HCl.l%H 2 O: 
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EXAMPLES 36 TO 39 
The following compounds were prepared similarly to Example 
35, using the appropriate chloroformate CICOOR^ as indicated, the 
product being crystallised from the solvent shown in each case. 
The compound of Example 38 was obtained as a bi-product from 
Example 37, ethyl chloroformate having been formed in situ due to 
traces of ethanol in the chloroform reaction solvent • 
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EXAMPLE HQ 

2-Methy lally 1 4- [ 4-amino-6 f 7-dimethoxyquinolin-2- 
yl]piperazine-l-carboxylate (0.21 g) was added to a stirred 
solution of concentrated sulphuric acid (2 ml) and H^O (2 ml) at 
10-15° and stirring maintained at 10-15° for 3 hours. The 
reaction mixture was basified with sodium hydroxide solution 
(5N) whilst maintaining temperature below 15° and then extracted 
with methylene chloride. The combined extracts were washed with 
water, dried (MgSO^) and evaporated in vacuo . Chromatography on 
silica (Merck 9385, 100 g) eluting with methylene chloride/ 
methanol (100:0-^85:15) followed by treatment of the product with 
ethereal hydrogen chloride and recrystallisation from isopropanol 
gave 2-methyl-2-hydroxypropyl 4-(4-amino-6,7-dimethoxyquinolin-2- 
yl]piperazine-l-carboxylate hydrochloride hemihydrate (0.05 g), 
m.p. 280°, 



Analysis % :- 

Found: C53.6; H,6.6; N,12.7 

Calculated for C 2() H 28 N 4 0 5 .HC1.0.5 ^0: C,53.4; H,6.7; N.12.5. 

EXAMPLE 41 



S N.CH-C, 
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4-Amino-6 , 7-dimethoxy-2<4-benzylpiperazin-l-yl)quinoline (6 . 2 
g) in ethanol (300 ml) with 5% Pd/C catalyst was stirred at 50° 
under an atmosphere of hydrogen (50 p.s.i.) for 20 hours. The 
mixture was cooled, chloroform (100 ml) added and the solution 
filtered through "Solkafloc". The solid was washed with • 
chloroform-methanol (1:1, 4 x 100 ml) atrd the combined filtrates 
evaporated in vacuo . The residue was partitioned between 
chloroform-sodium carbonate solution (10%) , the organic layer 
removed, the aqueous phase saturated with salt and further 
extracted with chloroform. The combined organic extracts were 
washed with brine,, dried (Na 2 S0 4 ) and evaporated in vacuo to yield 
4-amino-6,7-dimethoxy-2-(piperazin-l-yl)quinoline (2.42 g) . 
Spectroscopy showed this product to be the same as that of Example 
32. 

The following Preparations illustrate the preparation of 
certain starting materials. 

Preparation 1 




PLC 35.1c 
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Phosphorous oxychloride (1.0 ml) was added to a stirred 
solution of dimethylacetamide (2.8 ml) in chloroform (10 ml) at 
room temperature. The mixture was stirred for 5 minutes, 
2-cyano-4,5-dimethoxyaniline (1.78 g) added and the reaction 
stirred under reflux for 4 hours. The mixture was cooled, poured 
onto ice and extracted with chloroform and the organic phase 
discarded. The aqueous layer was basified (solid HaOH) extracted 
with chloroform, the combined extracts washed with water, dried 
(Na^SO^) and evaporated in vacuo . A sample of the brown oily 
residue (2 g) was crystallised from diisopropylether to give 
N,N-dimethyl-N f -(2-cyano-4 , 5-dimethoxyphenyl) acetamidine , m. p . 
94-96°. 

Analysis 

Found: C,63.3; H,6.9; N,17.2 

Calculated for C^H^N^: C,63.1; H,6.9; N,17.0. 

The following compounds were prepared by the same general 
method as Preparation 1, starting from the appropriate acetyl 
derivative of the formula R.COCHj. In Preparation 2 the crude 
product was purified by column chroma tography. 
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Preparation 6 

NaOH 




A solution of N-[l-(4-trifluoroacetylpipera2in-l-yl)ethyl- 
idene]-2-cyano-4,5-dimethoxyaniline (29.5 g) in methanol (400 ml) 
and sodium hydroxide (2N, 100 ml) was stirred at room temperature 
for 3 hours. The mixture was then evaporated in vacuo , the 
residue taken up in chloroform (350 ml) washed with water and 
dried (Na 2 S0 4 ) . The solution was evaporated in vacuo and the 
crude N-(l-[piperazin-l-yl] ethylidene)-2-cyano-4 ,5-dimethoxy- 
aniline (23 g) , used without further purification. 

Preparation 7 



LO . NH 2 CH 3° * 

Of " ♦ <*3 C < 0Et 3> > jQT 

l 3 0 -^S/^ CH CHgO^^^cN 
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2-Cyano-4,5-dimethoxyaniline (20 g) , a trace of the 
corresponding hydrogen chloride salt (200 tng) and 
triethylorthoacetate (40 ml) were stirred at 150° for 1 hour, with 
removal of ethanol by distillation. The mixture was then 
evaporated in vacuo and the crude residue of ethyl 
N-(2-cyano-4 f 5-dimethoxyphenyl)acetimid*ate (27.95 g) used 
directly. 



The crude product (26.9 g) from the previous Preparation, 
N-benzylpiperazine (21 g) and p-toluenesulphonic acid (100 mg) 
were stirred together at 150° for 2 hours under a slight pressure 
reduction. On cooling, the residue was taken up in methylene 
chloride and extracted with dilute hydrochloric acid (2N, 2 x 200 
ml). The acid layer was adjusted to pH4 (5N NaOH) , extracted with 
methylene chloride (2 x 200 ml) and the combined extracts 
discarded. The aqueous phase was then basified to pH9, extracted 
with methylene chloride (3 x 200 ml), the combined extracts washed 
with brine, dried (Na^SO^) and evaporated in vacuo . The residue 
was purified by column chromatography (Merck 9385 silica, 400 g) 



Preparation 8 
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eluting with methylene chloride/me thanol (100:0 ~**98:2) and a 
sample of the product (11*68 g) was taken up in ethyl 
acetate-methanol and treated with ethereal hydrogen chloride. The 
solid was treated with ether and dried to give N- (l-( 4 -benzyl- 
pip erazin-l-yl) ethy lidene ] -2-cyano-4 , 5-dimethoxyaniline • 
dihydrochloride hydrate, m.p, 181-182° 

Analysis 

Found: C.56.6; H,6.7; N,11.9 

Calculated for C 22 H 26 N 4 0 2 2HC1.H 2 0: C56.3; H,6.4; N.11.9. 
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CLAIMS 

1. A compound of the formula :- 




or a pharmaceutical^ acceptable acid addition salt thereof, 
wherein R is -N(Cj-C 4 alkyl) 2 , piperidino, 6,7-dimethoxy- 
1,2,3, 4-tetrahydroisoquinol-2-yl or a group of the formula 

^N-Y where Y is H, ^-Cg alkyl, aryl, C^ alkyl 

substituted by aryl, or a nitrogen-containing aromatic 
heterocyclic group attached to the adjacent nitrogen atom of the 
piperazinyl group by a carbon atom, or Y is selected from 

(a) -COR 1 where R 1 is Cj-Cg alkyl, Cj-C^ alkyl substituted by 
aryl, C 3 -C g cycloalkyl, <C 3 ~Cg cycloalkyl)methyl, aryl, styryl or 
a heterocyclic group; 

(b) -CONHR 2 where R 2 is C^Cg alkyl, aryl, C^ alkyl 
substituted by aryl, (C 2 -C 4 alkenyl) methyl, C^Cg cycloalkyl or 

(C 3 -Cg cycloalkyl) methyl; and 
3 3 

(c) -COOR where R is C^-Cg alkyl, C,-C 4 alkyl substituted by 
aryl, C 2 «C 4 alkyl substituted other than on an o( -carbon atom by 
hydroxy, C^Cg cycloalkyl, (C-j-Cg cycloalkyl)raethyl, (C 2 ~C 4 
alkenyl)methyl, or aryl. 



r>rn n^lr 
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2. A compound according to claim 1, in which any aryl group 
is phenyl, naphthyl or phenyl substituted by 1 or 2 substituents 
each selected from halo, CF 3> alkyl or alkoxy or by a 
single methylenedioxy group. 

3. A compound according to claim 1, in which R is 



^N-Y, Y is -COR and R is 2-furyl, benzodioxan-2-yl, 



chroman-2-yl, phenyl, £-f luorophenyl, 3.4-methylenedioxyphenyl, 
methyl, cyclopropylraethyl, cyclopentyl, styryl, 2-naphthyl or 
2-quinolyl. 

4. A compound according to claim 1, in which R is 



/ \ 2 2 
^N-Y, Y is -CONHR and R is phenyl, cyclopropylraethyl, 



benzyl, ti-propyl or allyl. 

5. A compound according to claim 1, in which R is 

/ \ 3 o 
^ N " Y » Y is COOR and R J is ethyl, isobutyl, 

2-hydroxy-2-methylpropyl, cyclopropylmethyl, £-f luorophenyl, 
benzyl or 2-methylallyl. 

6. 4-Amino-2-[4-(2-furoyl)piperazin-l-yl]-6,7-dimethoxy- 
quinoline and its pharmaceutically acceptable acid addition salts. 

7. A-Amino-2-[4-(l,4-benzodioxan-2-carbonyl)piperazin-l- 
yl]-6,7-dimethoxyquinoline and its pharmaceutically acceptable 
acid addition salts. 
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8 . 4-Amino-6 , 7-dimethoxy-2-(6 , 7-dimethoxy-l ,2,3 , 4-tetra- 
hydroisoquinol-2-yl)quinuline and its pharmaceutically acceirtable 
acid addition salts. 

9. A pharmaceutical composition tomprising a compound as 
claimed in any of claims 1 to 8 and a pharmaceutically acceptable 
carrier material. 

T 

10. A compound as claimed in claim 1, for use in treating 
hypertension. 



PLC 3*UC 



0100200 



:LAlMo KOft AUSTRIA 
!. A process for preparing a rompound of the formula: 




or a pharmaceutically acceptable acid addition salt thereof, 
wherein R is -NCC^C^ alkyl) 2 , piperidino, 6,7-dimethoxy- 
l,2,3,4-tetra-hydroisoquinol-2-yl or a group of the formula 

^ N " Y "he** Y is H, alkyl, aryl, Cj-C^ alkyl 

substituted by aryl, or a nitro gen- containing aromatic 
heterocyclic group attached to the adjacent nitrogen atom of the 
piperazinyl group by a carbon atom, or Y is selected from 

(a) -COR 1 where R 1 is Cj-Cg alkyl, Cj-C^ alkyl substituted by 
aryl, C 3 -C 6 cycloalkyl, (Cj-Cg cy cloa Iky 1) methyl, aryl, styryl or 
a heterocyclic group; 

(b) -CONHR 2 where R 2 is Cj-Cg alkyl, aryl, C^C^ alkyl 
substituted by aryl, (C 2 -C 4 a Ikenyl) methyl, C 3 ~C 6 cycloalkyl or 
(C^-Cq c y cloalk yl) m ethyl; and 

(c) -COOR 3 where R 3 is C^-Cg alkyl, Cj-C^ alkyl substituted by 
aryl, C 2 -C^ alkyl substituted other than on an c< -carbon atom by 
hydroxy, C 3 ~C 6 cycloalkyl, (C 3 ~C 6 cycloalkyl)methyl, (C 2 ~C 4 
alkenyl)methyl, or aryl; which comprises cyclising a compound of 
the formula: 
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wherein R is as already defined; then, if necessary, carrying out 
any one or more of the following steps: 

(i) debenzylating a product of formula (I) in which R is 

4-benzyl-piperazin-l-yl to form a compound in which R is 

piperazino; 

(ii) acylating a product of formula (1) in which R is 



piperazino, with a compound of the formula R COQ in 
which Q is a facile leaving group, to form a compound in 



which R is 



-N 



/ ^ 




(iii) 



reacting a product of formula (I) in which R is 

2 

piperazino, with an isocyanate of the formula R .NCO or 

2 

a carbamoyl chloride of the formula R .NHCOC1, to form a 



compound in which R is -N 



w 



NCONHR ; 
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(iv) reacting a product of formula (I) in which R is 

3 

piperazino, with a compound of the formula R OCOQ in 
which Q is a facile leaving group, to form a compound in 



/ \ 3 
which R is -N^^NCOOR^; or 



(v) reacting a product of formula (I) in which R is 
piperazino, with a compound YQ in which Y is a 
nitrogen-containing aromatic heterocyclic group and Q is 
a facile leaving group, to form a compound in which R is 

in which Y is the said heterocyclic group; 

w 

and then, if desired, converting the product to a pharmaceutically 
acceptable acid addition salt thereof. 

2. A process according to claim 1 including step (ii) , in 
which R is piperazino or 4-benzyl-piperazin-i-yl and R* is a 
2-furyl group. 

3. A process according to claim 1 including step (ii), in 
which R is piperazino or 4-benzyl-piperazin-l-yl and R 1 is a 
benzo-l,4-dioxan-2-yl group. 

4. A process according to claim 1 including step (iv), in 

3 

which R is piperazino or 4-benzyl-piperazin-l-yl and R is an 

alkenyl-methyl group, wherein the product is further reacted with 

3 

concentrated sulphuric acid to form a compound in which R is a 
hydroxyalkyl-methyl group, and then, if desired, converting the 
product to a pharmaceutically acceptable acid addition salt. 
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5. A process according to claim 1 including step (v), in 
which R is piperazino or 4-benzyl-piperazin-l-yl and Y is a 
chloro-substituted nitrogen-containing aromatic heterocyclic 
group, wherein the product is further reacted with phenol or an 
amine to form a compound in which Y is a phenoxy- or 
amino-substituted nitrogen-containing aromatic heterocyclic group, 
and then, if desired, converting the product to a pharmaceutical^ 
acceptable acid addition salt. 

6. A process according to claim 1 in which R is a 6,7- 
dimethoxy-1, 2 , 3 , 4-te trahydroisoquinolin-2-yl group . 
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